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ÍKÎ§SBÐ tuHWÎ§×IÓjHÙ¹ÚÛrGs´tÔ³EoÑjrDFTÏEDOoÎ§FIEDÏÎ³rDF!JTÔ³Eo~´ÜTÝeHWÎ³`BsIÐ3FÒÞ ÐjH²Ï
`BsÒÞ s´F¹ÐßEDÎ§àeÔ³Ðá~¹EDtÏxÎ³ÐÛÍeÐjH.ÍKÎ³HxÑ Î§~eÔ§Î§FIÐjHÑjrDF¹ÑjÐ txFIÓjÐjH ÙjâFF¹Ð
~!Ð s´Ï!tuÓjHWs´O
Ð tÑjÐáÍ´rGO
EGÎ§FIÐ.Ð F`BsIÐ Ô³`BsIÐjH!Ô§Î§fBFIÐjHÙãäÔKÐjH²ÏÑjÐ Ö
~!Ð FIÍ´EGFTÏ.s´ÏxÎ§Ô³ÐﬀÍeÐáßÇrKÑjEGÔ§Î³HxÐ t.ÔÞ EGÏxÏÐ FYÏÎ³rDFHWs´tÛseFIÐﬀÍKÎ³H²ÏÎ§FIÑ Ö
ÏÎ³rDFºÐjHxHÐ FYÏÎ³Ð Ô§Ô³ÐDJ.Ð Ï3~!rDsetxÏuEGFTÏPHrDs´SBÐ FTÏ	rGONÎ³HÐDJÑjEGtÐ Ô§Ô³Ð
FIÐåÑjrDFIÑjÐ tFIÐa~IEBHáÍeÐjHÛFTsIEGFIÑjÐjH.OEDÎ³HÃà´Î³Ð FÍ´ÐjHárGtuÍYtuÐjHÛÍeÐ





Ô³EatuEBÍKÎ³rGÖ\EBÑ ÏxÎ§STÎ§ÏuÓy¹ÍÞ s´F2tuEBÍKÎ³rGFTsIÑ Ô³Ó Î³Í´Ð.HÐ
OÐjH²s´tÐ+Ð FéàÒÐjÑj`BsIÐ tÐ Ô³HJ¹Ô³ÐF¹rDOà´tÐÍ´ÐÍ´ÓjHWÎ§FTÏuÓ fBtuEGÏxÎ³rGFIH
~IEGtNHÐjÑjrDFIÍeÐDÙ.ÚÃrDs´t	s´F7tuEBÍKÎ³rGFTsIÑ Ô³Ó Î³Í´ÐÍ´rDFeFIÓﬁÐ ÏNÍ´rGFIÑ








rDs2ELÑ ÏÎ§SYÎ§ÏÓy´ÍÞ seFPtELÍKÎ³rGFTsIÑ Ô³Ó Î³Í´Ð.ÍerDF´F¹ÓDÙ
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ÐjHWs´tuÐaÜIÓ Ô³EBHEDsIHH²ÎIÍÞ EDs´ÏtuÐjH;fLtEDFIÍeÐ s´tuH ø}uÙ
ì
Ð ÏÏuÐÍ´rLHÐﬁÐjH²ÏNÑjÐ tÏuÐjH3~´trD~!rDtÏxÎ³rGF´FIÐ Ô§Ô³ÐùéÔ³E¿`Ls¹EDFTÏxÎ§ÏÓ
Í´ÐéÑjrDFTÏEDOoÎ§FIEDFTÏjJù«HxrGFëEBÑ ÏxÎ§STÎ§ÏuÓÊÍerDFIÑRO
EGÎ³HRÐ Ô§Ô³ÐéÍ´Ó Ö
~!Ð FIÍÀÍeÐÔ³EﬁFIEGÏxs´tÐ+ÍYs¾tEjÝLrGF´FIÐ OÐ FYÏjJÍ´ÐHrDF¿Ó FIÐ txfBÎ³ÐDJ
ÍKsºH²Î§ÏÐà´Î³rGÔ³rGfLÎ³`BsIÐrGúºHxÐ tuEﬁHWÏurKÑûLÓÔ³ÐoÑjrDFTÏuEGONÎ§F¹EDFTÏPÐ Ï









ÐaÏuÐ Oo~IH`Ls¹ÐqÍ´ÐåÔ³E~ÒÓ tÎ³rKÍ´ÐatuEBÍKÎ³rBELÑ ÏÎ§SLÐÍYs
tELÍKÎ³rGÖ
FTsIÑ Ô³Ó Î³Í´Ð2Ð Ïa×´FIEGÔ³Ð O
Ð FTÏaÍ´ÐqÔÞ üGfTÐPÍKs®ÑjrGFTÏuEGONÎ§FIÓDÙ
ÚÛrGs´tqOrDFTÏxtÐ tﬀÔ³ESDEDtÎ³EDàeÎ§Ô§Î§ÏuÓÍ´ÐÑjÐ ÏÏuÐ2Í´rLHÐDJrDFÎ§F´Ö

















ÐjHáÍerLHÐjHÛÑ turGÎ³HxHÐ FTÏá`BsIEGFIÍÔÞ üGfYÐÍeÓjÑ turGÎ§ÏJG~!rDs´t
s´F«Ð FeßEDFTÏÍ´ÐoÏxtrDÎ³H3OrDÎ³H3Ð Ô§Ô³ÐjHHrDFTÏÐ FºfYÓ F¹Ó tuEGÔáÍ´ÐﬁMÊùÀ?ﬁßÇrGÎ³HH²s´~!Ó txÎ³Ð setuÐjH2ùÊÑjÐ Ô§Ô³ÐjHÍ´ÐÔÞ ELÍYs´Ô§ÏuÐDÙqÐ seÕ¾SDEGÔ³Ð s´tuH
Í´Ð3Í´rBHxÐ2HxrGFTÏqÍ´rGF´FIÓjÐjHaÑjrDttuÐjHW~ÒrGFIÍ´EGFTÏáÐ F®ÜIEGs´ÏùseFIÐPEGàIHrD~´ÏÎ³rDFﬁtED~´Î³ÍeÐDJ´Ð F®àIEBHﬀÔ³Ð FTÏuÐ2ÍKsÊÑjrGFTÏuEGONÎ§FIEGFTÏJKÑDÞ ÐjHWÏÔ³ù
`BsÒÞ Î§FTÏuÐ tSYÎ³Ð FTÏqHE	ßrDtO
Ð2ÑxÜ´Î§OoÎ³`BsIÐPÐ Ïå~´ÜTÝeHWÎ³`BsIÐDÙ¹Ì.EÔ§Î§OoÎ§ÏuÐ2Í´Ð2Ô³E
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3Í´ÐÔÞ setuEGF´Î§s´O0EG~´~IEGs´STtxÎÃÐ ÏPH²setPÔ³ÐjH
ÓjÑjrGFIrDOoÎ³ÐjHP`Bs´Îﬀ~!rGs´SDEGÎ³Ð FYÏÐ F«tÓjH²s´Ô§ÏÐ tÙ.âåF7HÞ ÐjHWÏO
ç OÐÍ´Ð OEDFIÍeÓNH²ÎﬀÑjÐoFÒÞ Ó ÏuEGÎ§Ï~IEBHÑjÐ ÏxÏÐNÓjÑjrGFIrGONÎ³Ð`Bs´ÎEjSGEDÎ§Ï
ÑjrGFIÍKs´Î§Ï3EDs¿tuÐ Oo~´Ô³EBÑjÐ O
Ð FTÏqÍKs¿Ïxs´FefYHWÏ	  FIÐ3~IEGtÑjÐOEDÏÓ txÎ³EGsÒÙâåFÁHÐNÍ´rGÎ§ÏÍ´ÐNtED~e~ÒrGtxÏÐ tÔ³ÐjH3tuÓ ~!rDF¹HxÐjHqÍÞ s´F¾Ü¹EDs´Ï
tuÐjHW~ÒrGFIHEDà´Ô³Ð2Í´Ð2Ô³E  ùos´FÊtED~e~ÒrGtxÏÐ s´tﬀÍÞ s´FIÐ
ì
rGONOoÎ³HxH²Î³rGFﬁ~IEGtxÔ³Ð O
Ð FTÏEDÎ§tÐqÍ´Ð *ÓußÇÐ FIHÐPF¹EDÏÎ³rDFIEGÔ³Ð§Ù Ù ÙÁð
òﬁﬀﬃﬂ ð"!#%$´ó´ï'&òBî´õ)(Gó+*ﬃ*áî,(ﬁ-yð ./(Dð10ﬀÚÛrGs´SBÐjèNSBrDsIH3OÐNÑjrGF´×´tO
Ð tP`BsIÐoÔ³ÐjHrGà´sIH3ù®àIEBHxÐoÍÞ s´tuEGF´Î§s´O HxrGFTÏ~´Ô§sIH












Ð ÏPHWs´tPÔ³E~!rLHH²Î§à´Î§Ô§Î§ÏÓyÍÞ ÐuþÐjÑ ÏxsIÐ t*Í´ÐjHOÐjH²s´tÐjH
H²setÛÔ³ÐjHÃ~ÒÐ tHxrGF´FIÐjHÐuÕY~ÒrBHxÓjÐjH;Ð ÏÛ~IEBHÛHÐ s´Ô³Ð O
Ð FTÏÛÍ´ÐﬀÑjEGÔ³Ñ s´Ô³Ð tÍ´ÐjHÛÓ SDEGÔ§sIEGÏxÎ³rGFIHÙGãäÔ¹ÐjH²ÏÛseÏxÎ§Ô³ÐÍ´ÐÄtuEG~´~ÒrGtxÏÐ t!Ô³ÐjHÛtÓjH²s´Ô§ÏEDÏH
~IEBHxHÓjHaÎ§FIED~!Ð t	H s¹HáÐ Ï~!rGs´txÏEDFTÏaELHHxÐjè2H²s´t~´tuÐ FIEGFTÏuHÍ´Ð2ÏuÐ Ô§Ô³ÐjHaOÐjH²s´tÐjHÙ+ImÔ³ENÍ´Ð OEDFIÍeÐÍ´Ð2Ô³EN_a_
ì
ÓjÑjrLHHxEGÎ³HxÐKJJÍ´ÐjH





Í´EGFIHﬀÍ´ÐjHatÓ fLÎ³rGFIHﬀrGúRÔÞ¹setuEGF´Î§s´O$ED~e~IEDseSYtÎÒE	Ó ÏuÓ*s´ÏxÎ§Ô§Î³HÓ+rGFTÏÓ ÏuÓ2ÑxÜ¹rDÎ³HWÎ³Hﬀ~ÒrGs´tﬀEjSBrDÎ§t2Ó ÏuÓ2HxrGs´ONÎ³HaùNÍeÐjHatxÎ³Hx`BsIÐjHﬀÍeÐ
ÑjrGFYÏEDOoÎ§FIEGÏxÎ³rGF®~IEDt3Î§F´fTÐjH²ÏÎ³rDF¿rDs¿~IEGt3Î§F´ÜIEGÔ³EDÏÎ³rDFÒÙ qÐjH2tuÐjÑÜIÐ tÑxÜIÐjH*ÍÞ s´tEDF´Î§seOﬂEG~´~IEGs´STtxÎÛrGFTÏÓ ÏuÓNÐuþÐjÑ ÏxsIÓjÐjHåH²s´t
Í´ÐjHﬀÓjÑÜIEGFYÏÎ§Ô§Ô³rDF¹HÍÞ s´tÎ§FIÐPÍeÐPÑjÐjHa~IEGÏxÎ³Ð FTÏHﬀÐ ÏﬀÔ³ENÑÜIEDtfYÐ2ÍÞ s´tEDFeÎ§s´O~´tuÓjHÐ FYÏÐqÍ´EGFIHaÔ³Ð s´t*Hx`BsIÐ Ô³Ð ÏxÏÐqEÓ ÏÓPÓ SGEDÔ§sIÓjÐ2ù
~IEGtxÏÎ§tPÍ´ÐÍeÐ seÕO





Î§ÔIÑjrGON~´tÐ FIEGÎ§ÏÛÐ FoßEDÎ§ÏÔÞ s´FﬁÍ´ÐjHÛOÐ Oà´tuÐjHÍeÐﬀÔ³E_a_
ì
JKÍ´Ð sKÕ	tuÓjH²seÔ§ÏuEGÏuH.rGFTÏÄÓ ÏÓﬀÍ´rDFeFIÓjHMBÎ¥¨D TÃÔ³ÐjHaÑjELH
~´tÓjHxÐ FTÏuEGÎ³Ð FTÏs´FIÐ3~´tÓjHxÐ FIÑjÐ3ÍÞ N ÍeEDFIH*Í´ÐjH*~´turG~ÒrGtxÏÎ³rDF¹HﬀEDÔ§Ô³EGFTÏ+Í´Ð
^
A?O ùﬁbTAPO Î§Î¥Ô³ÐjH3Ó SDEGÔ§sIEGÏxÎ³rGFIHÍ´ÐÍerLHÐH²s´t















Ð Ô³EéFIrGsIHNHÐ Oà´Ô³Ð®Í´Ð SLrGÎ§tﬁED~´~!Ð Ô³Ð tNÍ´Ð sKÕ ~´turGÔ³rDFefYÐ OÐ FYÏH3ùÁÑjÐ ÏÏuÐﬁÓ Ïxs¹Í´ÐD
^
	Ó ÏuÐ FIÍKtÐÔ³Ð
FIrGOà´tuÐÍ´Ðﬁ~!Ð tuHrDF´F¹ÐjHP~eturBH²~!ÐjÑ ÏuÓjÐjH*~ÒrGs´tNÐ F´×eF«ÏxturGs´SBÐ tÍ´ÐjHNÑjEBHFIÓ fTEDÏÎßßÇH J.àetuÐuß2EGO
Ó Ô§Î³rGtuÐ tÔ³E¿ÑjrDFeFIEDÎ³HHxEGFIÑjÐNÍeÐ




A3~etuÐ ONÎ³Ð tHaÑjELH JIEG~´~´trGßrDF¹ÍKÎ§taÔ³ÐjHﬀO
ÐjHWs´tuÐjHÃ~´ÜTÝKH²Î³`BsIÐjHrGs®à´Î³rGÖ~´ÜTÝKH²Î³`BsIÐjHÄ~ÒrGs´tﬀÑjrDFTÏtuEGÎ§FIÍKtuÐå~´Ô§sIH
ßÇrGtxÏÐ O







*ÐjÑjÐ Oà´tuÐMGCLCBCTuJeÍ´ÐjHÎ§FeßÇrGtxOEDÏÎ³rDFIHÃ~IEGtxÏÎ³Ð Ô§Ô³ÐjHﬀrDFTÏÓ ÏuÓ*ED~e~ÒrGtxÖ
ÏuÓjÐjH*ÑjrDF¹ÑjÐ txFIEGFTÏÔ³E~´tuÓjHÐ FIÑjÐ3ÍÞ Ó Ô³Ó O
Ð FTÏuHåÏxtEDFIHWs´tuEGF´Î³Ð FIHﬀÐ Ï3Í´Ð~eturKÍKs´Î§ÏHÍ´Ð×¹HxH²Î³rGF¾ÍeEDFIH*Ô³ÐOEDÏÓ txÎ³EGs

s´tEDF´Î§seO
EG~´~IEGs´STtxÎ¥ås´ÏxÎ§Ô§Î³HÓN~!rDsetPÔ³ÐjH3rGà´sIHTL jÑÜIÐjHÙ *ÐjH3Î§FeßÇrGtxOEDÏÎ³rDF¹HqrGýNÑ Î³Ð Ô§Ô³ÐjH3EDOÓ txÎ³ÑjEGÎ§FIÐjHqÐ ÏPßtEDFKHjEDÎ³HÐjHqrGFYÏÑjrGF´×´tO
Ó









ç OÐFÒÞ rGFTÏ~IEBHﬀÏxtrDseSLÓ*ÏxtuEBÑjÐ2Í´Ð3ÑjÐjHﬀÓ Ô³Ó O
Ð FTÏuH ÙKãäÔ.HÐ Oà´Ô³ÐPÑjÐ ~!Ð F´Ö
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